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Abstract of JP2003322633 

<P>PROBLEM TO BE SOLVED: To prevent a 
gate electrode exposed to a surface from 
making continuity with a reference electrode 
via a sample solution in electrolyte due to the 
nonuniformity of the combination density of a 
probe DNA that is combined on the gate 
electrode. <P>SOLUTION: The sensor cell 
comprises: a metal fine particle (20) for 
combining with the probe DNA (30) selectively 
reacting with a target DNA on a surface; an 
electric field transistor Tr2 where a number of 
metal fine particles (20) are combined on a 
gate insulating film (25); and the reference 
electrode (21) that becomes a potential 
reference. Due to the hybridization of the 
target DNA and the probe DNA (30), the 
mutual conductance of the field effect 
transistor Tr2 is changed due to a change in a 
minute capacity formed between each metal 
fine particle (20) and the reference electrode 
(21), thus changing a current value outputted 
from a current output terminal in the field effect 
transistor Tr2. <P>COPYRIGHT: (C)2004,JPO 
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[ mux 1 1 «sea>*#4^f t mm hhckiw 

fi3R^<D2gfi^<bfi£S»tfi-Sf £ Itlliit^ h 

£P Wtt-T-mtfc #3£1 L/ I > J: 5 icBBH $ ftT t, > £ , 19 
&m 1 tc8BiS<D-te 

«tt-T-R±3W*a b ft i» J: 5 tclBK ft *S 
l tciBSJo-fe^tHzju. 

[ is*ja 5 ] BoieARatti^ott-?-* -f x«b« iBje» 
[ fi^^s 6 ] ^iB^isata^©ts^^i*«BuSB*e«i4 

WWttSh^Vt?**'?*** 7^18**1! 6 <D 

5 *3{pJft#> 1 ^CClB«S<Z)-fe>^i2;k 

] m^mmit^- HB3»HT'*4. ft* 

*>{5Jft*» 1 ]g6c*BSS<D-fe>-y**te;U 0 40 
[»3»H1 1] IWaaftSBI^B. 7-U--/DNA 
"C*4, 1 7bSHfeWl 1 0tD5^fnJft*Pl^tcIB 

fin BSCS** ±§Lfcfrt- 1 &EL\&? SCiiCiot, 50 



#BB 2003-322633 
2 

o^ffiata-T- <t #jh*k i ©pjj tc^ja 2 ft ^ a^gfio 
^{ b cc w 1 > m^nn^m y^*>*sx* be ^ > * ^ * 

>**^fbS-(±. HagB«S??/J* h 5 > * 5 (omtiitht) 
m=t-t» 6 ttl* 5 ft & Sjftfl £S f b$-l±^>. -fe >iJ-fe;U . 

i 3 3 sjiB^isaa^ «^*- H«»as±tc*j 

tt. ffl^O*Haa^-EI±*i«ifiL«ctr>J:5tclBja3ft 

mmomm&mir&^mnmcmm-S'&v- h mentis 

^/c^lfM h 5 > ^ ^ ^ i . 

BiilB^ISSft^-i 1 ^^^^^ L T BMB^pffiSffi±«:^» 

tB£:3>#^£>*£^b£-li\ flufBm^xiJ^ h 
^ * oSHcai AW?-^ h tfctfJ ^ ft 4*i«ffl*Ki b § ts- 

r^iasis^ft4ciccj:^-t. fflnattT-s?*^* 

4. fW*Jl ] 4 te!B$S<D-te>lJ--teJl'. 

©#JS?a© -T- I5l ±3&Sa9aS L ^ J: 9 CC §2^ § ft r l > £ % 

lf*Ji 1 4 (-cgBSftCD-b >1^-fe^- 
[W*31 17]. fulB^Jltae^-CDS^BfiulB^tt 

[ts*JB2o] g5i3£na&^©tm«\ ^ «, a 

] 9©0*fflft^l ^cffi|R6!)-fe>-^-feJW 

l§*igl ZTjMtmmi QCDO^fSIft^l^C 

1 XHtclBiJcCD-feV-^-fe^v h »J ^7>tticSBU^-fe>^- 



•te ;Wcgs&T ^9JjatR»tc W5EC0«Em-^ £ fitter £?'J 
UJ&Dffl*^ t jlltRWCCJSlCr *a#HBSI»^**S 

h v > ^ * # <D v - * sry- «c et j& t & * -/ ? > * jrt- 
essj»# f^>^x*<dv- xarnc a* u 

V-^-feJb^:^ h 'j ^^WC§B?iJU/c-fe>1^^^ F 'J ^ 

■fe ^ *c»*r & if isw«tc»f3e<z>«Effi-9 * fitter * *t 

•te ^ tcgBRT £ JiJailRS Cc»r g ©1E(1^ £ fitter £ ?«J 
HUSB-b>1^-teJl/«. 



p^coMS^W^^^^Il^^T^y'-- F*«*ffl 



(3 ) 4$H 2003-322633 

A 

Y=t is i? x 2 (0 v - X W=F m t& T 5 X y ^ > ; 

miB^^ta^w*fisj^^^bTmiiB¥ism@±tc^iSi 

^{ tic{$ aJE«l9S56» b ^ > ^ ^ * CD+SS ^ > $>? $ 
[fS^il 2 6 ] WEAKWttT-tJWriaftKMLttcfeli 

20 [IS^JI 2 7 ] H5E^IBf»a^«B9Etts»]BLh^4dl^ 

^K^isaa^sf tcta^-r ^jettaatct^-w: ^ o Tin ^ 
[Hisoa 2 8 ] ME^waa^oia^K^HuEtB*^ 

[8t*^ 2 9 ] mn^mmiL^n^V- A X»luElft 

ttaist* ©si^jBtt ^ aaraaBe-c* ^ . it^ 2 7 7Tj 

[IS^ig3 1 ) BJE^KaSTOWKtt. «. a 

[ 3 2 ] WE^BBI^ W , ^* ca - X D N A 
"C* * , Ib*^ 2 3 7b^if3*3S 31©^) ^fijn*> 1 
AO zZMO^-i**^* 

Ji^^H ic fall X p± ffl L , Jfi}*BI±tc»«{ 3 -C 

l»E^*tt^**to^*WSfi>»^©TrB»3 
■tt. «fE*JII«tt^*IW«±*cH»3**XSi. 

50 XS<t4««y, gtf+cil^a. 



m<o o < t h-m^mm^n^-v^x^ 

[ St*!! 3 5 ] tMB^Waa* <h i b *C , 

mtffib+vn+y- Axt «bhsr-c* & * 3 

Mft*Jl 3 8 CO o ^{SJft^ 1 StCiEiROSS^oaijS 

39(7)9 1 ^tc|EtE©S«*^<DKifi:#ffic . 

T£>£, lf^3 5 7^IS*9?4 OO^^fiin* l*Stc 
[ft*:® 4 2 ] l#*JI3 5 7iM»*E4 1 ©HWi 

i DBccgEK^ffirgaiRT^KiS'r sist . 



[0001] 
[0 0 0 2 ] 

as i & o ri > * . tie jaw tc *$ w & ±r cDit B^omnm. 
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D N A e^iSKSA S ia/c * * - ;US i - WtSSBHft 
ifriE^a-^DNAii^W^y^-Y^^a^S* 

*i*ft* K U ^ >S?S©^SaifiiS:tttB-r * C iCC J: O , 
[0 0 0 3 ] 

mm t <Dm tenm at© + ^ / ^ ^ ^ ^ n ^ 

[0 004] ^CT\ **l8tt±iaoWUHjft«:JI?ftU, 
30 §^*c[)Jg^g{c li^t^Dt 4>W fflS^ -b > ^ 

[0 00 5 ] 

40 [0006] £mmtL^<Dmwmiir&^x'&z>tczb. t 

[0 0 0 7] R*l<», ttaE^BJttktt^BJftftBLbtc 

* x&$m&. ^ ft & c t (c j: o r , &mm&=f-m * » 

[0 0 0 8 ] 3&>3EpS«rJE«: J: ^ . — »<D&«aWft-f#« 



• 
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[0009] cct, r-gs©^«tttt^«f j m 

art-s-^T, 4>a< t«>— «flE)*««e**«c^^ 

[001 1 ] ^©(MlttlW^^WWtt^W®*^ 

[0013] cfttc ct 0 . AKiMa^iaiflttt^tw* 

[ooi4}^u<n m^^mbi-vftfry a x 
imnmmm&*®&*yjxtmmmmcir 

[ooi5] c tncj: 0 . ittefcttatt^ 

[ 0 0 1 6 ] W£ L < «. liiSB^iaaa^^S^-JKtt*: 

iaEBBItt«Ct 5 . c ft 

[ooi7]»*L<». frta h7>xf.-x-ifit B'j" 

[0018] ^*S«flE«: J: 0 . «S#taE(*»-f-a:© 

[ 0 0 1 9 ] »* K tt. WE*-****'-- H&JSfiti 

[0 0 2 0 ] cftKJ:^ y-HB»«±«:JBfiKS*i/c 
ftKfttt^S i ±Emffi i jfcjS £ ft S 8&'J N * + ^ 

[0021] ^woi&tommt or. MEfUftBt«. 
y- h m@tc^ii^4¥BM©±tc^HS^ ftfc*&*SJ8 i 

tR. ^6^4s?^?)^ft44>©i-r4c 

[0 0 2 3 ] c^^^I^'JUt^cit, =M-;u 
[0024]^£0<te. t»E£*ttBUW*+tt. ^ - 



4$BR 2 0 0 3 - 3 2 2 6 3 3 
8 

T'DNA £T£o 

[ 0 0 2 5 J C ftcc J; 0 . *afc«{£^tt©JBtFrK» 
a ft DNAf ^ 7*£f|-:$?T 4 C i 
[002 6] *»Hj3^ft(DJ^SgtC^t)4H2>1fH2;l/tt, 

*iu ^K*«<*«r*ratc»-&rs^is?aat J f : i. y* 
[0 02 7 ] ^«a«[^©*ffia«*a/h"c*4/c». ^ 

>x*S<bS-&, ffifEKlC* FU-f>««OSWbiU"C 

[0029] 3&>*>4a/3ttc <t 9 . -zw&mm^&m 

30 ^B^Ci^S. 

[0 03 0] *HW<D<&01ffl&te1fctoZ*>y*M*. 

/c^^rS/j^ h 3 > ^ ^ i , fifisis i a a #m«s <^ 

±Cc*»I2BL/"C*5f9 , WEiS^i^flc^-T-i^SIfi 
t Z> c <h &c J: ^ r % S * <D£M i #iH«C t <D m 
tc»jaSft*»^*©a<Uc»littE«W*tl» h ^ > 

[0 03 1 ] 2p*M©^^*42 *»M©-b>1*" 

[0 03 2 ] #«?B®H2>1H^I'*^ h ! J f^WKEW 
©S?*f W 38 a > * * 4 C i r * s . 

[0 03 3 ] ^^CDteO^OCf^^^'-Y ^-fe>^ 
50 tt, 
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> h 'J 9 x<D¥fj5fttc&&— g¥<D-fe ;l/Ct 

^'<h, F y £ *©JU]&lfiJ 38<D 

■fe > * -te ;u tcffi * yUiSlRffl CC W5£(DSIHi-5f flMS 

k ^ -y s tasmjiff-sftc j: o hnxir two, 

^*Bna*iBtt* f -7 >^> $<o v -**SFf «ca* o . 

[0 034] 3EP*5S«SctC<fcO . *3g(*ift*^fi© 

[0 0 3 5 ] *»Ji<Dfft<!DJB«tC«3ta4^-f *-b>"9- 
F y ^^tttcK^JLfc-fe^l^-b^"^ h ^^<b v W'lB-fe 

-fe > * -b ;l> * yUS!R» gf ^ ©Sffifi ^ 

^a^JF5^±*fil*<&— BuiaH2>^-fe^«. « 

ffi±tt2MREH<5*i"C*5 9, WE*'* v^^WW 
IBiTil^ fcft L T <\=s l"7Y^ < 3Ep 6 «*& 3 ti £ miE fg fl- 
ee <t 0 Mttlff i ft { Q , meWSKJB*^ LtWK^-/^ 

^citcj^^T, & * i #ss*e t <ora cc 
»jastisa^sa©^t«:»ir»iiirEtsiT«i* f 



^1200 3-3 22 63 3 
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[ 0 0 3 6 ] 3&»3&>4»JiJtW:<fcO . SSttifttt^iO 

[0037] ^mcommm^omm^mt, 

muh± cc ii « $ i± a xa t , i s!R to ^ 

fejRfi^atffitctt^s^axg^^stf. 
[0038] ipfrttffic& o . itesttJi^^Rafa^ 

[ 0 G 3 9 ] L < tnStUHR±(C»JSS 4^/c# 

[0 040] J: 0 , — SBCE^kJSSMfi^ 

^®«i^l5I±^2g3lbftuJ: 5tcHBg3tiTl^/c 
[0 04 l]^l<^ mz&mffl8frt t i> CC, 

uj: ^ccie^-ra» 

[0042] ^jsae^-i i feficjawttattiPitiiHi-r 

[ 0 0 4 3 ] H ^ U < **, WI2*B«WaW«:*«>*Mttt 
""X>~CW:, (1 6E>^«att : 5 L HI±3W»ii b ft t 5 CC@B 

[0044] ttauiitc^^iftttatt^iiaKi/Tfe 

< c it, ^JlMiT-|H]±^il^^cc(»<' ci^ 

[0 04 5] **WOH2>*H2;KttKJ6*ffi«, 
©^^ODr^^itSS^-T-^^SiTaxai. B« 

[0 0 4 6 ] *^BJ5CD^-Y ^-b >^/(0^31^ffiC3:. v F 

■c»jS"r*xg*«o. 

[0 04 7 ] 



XL 

[0 04 8 111 tty<-raH2>1f©a£»HB«li!EBI^* 
©?jaBR»X,. X,. ~. «BIM*««F?-/'<1 2 

mm**-* #mw? ztttovftMvmY , . y,. 

-•, ten-raft F^-f^l 3 i^IxtM^ntU 

i 4F^tC^d^^^^-^DNAi & — h DN A 

>^*£T r lRO'F7>^^T r 2l*^S52lSF5 
[0 049] C Ct. -te>-*-te Jl/ 1 0 <D«lffilSS©WBS 

tt, ftjltR«Y»*HU^I>«ClM£U *>f?^>^h 

x$mvif&x 2 ft%<DmmmEfr&i$zti* f ? 
ifcJ^T. waiw»x,*>6«*ftsnft«wtffi<oK 

[0 0 5 0 ]—*. RJ£'?*JH 4rt-t'DNAttTrJn©'> 
rf*)%4 Xa^L tZ>±> «HMS# tc «t 0 -#« D N A 

^trs. *+^*c s©8a«ttBtB**cJtwii/. 

HlT+t^JCs ©^ffld (^it h . ^Bi!R« X 



7) 4$gg 2 0 0 3 - 3 2 2 6 3 3 

12 

r 2®tBS3>^*>^tS*"*"S- 
-if - > 3 > ©fig i£ ccfc £ -fe > -9" -fe jH o *i 6© tB 

[ 0 0 5 1 ] ccDcfc^Ct, ?F ij£;MftcE?y3tifcfl 

;H 03^6©Ui*f8#«:=>>t-3L-^K»Ccm9ii^. 

10 usttn > t: * - WfiU*ffiW**MWfc u 

k — a l r ^ a < r <> 4 c t # * . 

jMBStoTSJUj^TS. FDNA©*£SiS 

n^?nTc^^n-^'DNAi©tBi53tt (jaewaa 

r O D N A ^ ^ ^ y y * ^ 3 > * SWB «: * HI *i" * C 

talc's, ->^ji/*ffl(DroSFtt«:«nTi»*. 

*tF5^^^13:Y F7^^'iW^Ci4)"C^^ ^/c, 
*JBBB«©-'< ^ * -fe J**vy\ D N A 9- v 

30 [0 05 3 ] 13l^>t^^ 1 OOHJC 1 ?*^ 1 4^: 

Tr2tty-H6B«2 5i. F U-f >«« 1 5 * 
+ ^ MSM 16i, V -^«« 1 7 i ^/otlM^ ti 
5MOSF7>^^t^^ g/t v 
±j$U/c?U F-7 1 2*»&««HE0>ttie**W. F 
^ > 5/^ nr2^f>?3|-7 T ^ ^> 

r**. h7>^^Tr 2«^-7X^CVDfti'trfiS 

-CttHSivCteO, *>^*»2 4*SF7>^>l*i 

ft^> 'J 3 > tt £ ©tfitHH 23^x^> ^JJDX L X DD« 
('CffSiS^ tx/c-^ -f * n »5 i ;l/'C$> 0 . <*3£tCifiJ® ft ^ - 
V-j h DNA^r^tflf >^W«jtt2 4 S:fK«^0+»a 

50 Si^S^A^. 
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[0054] vmm2 5 ^Mt&mv&mmiL* 
wmt^mm^ 2 o m^mRo 1 h =? £ t r 2 

^(om^^wi'^^^xmmxt £#iftSK*e£>& 

2 O&Udtt&DNA'W:/'; ^^*-^3>^i1-^ 

[0 0 5 5] 134 tt7jVrj;^C, C n 6 CD^UfMi-i 1 2 
0 CC (^P-7'DNA3 0« (D^JmlcmX £ n 

^£(2. Chenristry Lettersl805-180S (1994)XteNucle 
ic Acids Res. ,13,4484(1985)^X1^^^1^^ "Ct^ 

\t. ^*i^m>6«stB l/c d n Amzsmmrnvtyw 

L < ^hf^^ffiUfc^ 'J 35? ^ I/tf F, PCR 

* y —&mmi&) mm, cdna^^i^ 

W5F4^^>«* b/cD N AlI£5t£T-#l?lli^L < »S 30 
^^JI-C^U/c^CD. X^^^DDNA^^PC 
R K J: T*it}g $ it ft— *l» D N A ffl I >2> C <b 

CCt, #«»ltt J 3 1 2 0 6[>JBtttt ! l*K:H5E3ti* 

[ 0 0 5 6 ] C (DJ: 9 CC. (D^JSffltti^ 2 0 (Dfl® 
tCH^CDg§^£ W3* A 3 0 ^ISt £ 
CiWO. # * O^JBSfcBrt 1 2 0£MH«ffi2 1 

i&CD?iJ K ^ 1 2^^^HV r . f 0D«$&^§^T^ 
h7>^^T r 2<MJ«lliHg8tt, H2tc*rr<fc3 

SHKflWsEitt*. ^Kfftia^tofflSa^n (n>l) £ 
L, fft/jN* t^'y^gi^AC s itnH + i*^^5> 
^Cs©glttnACsi&4. ffl^©*JB»tl-T-2 0 

J\sWM2 4 WSSnS*-^? hDNAi^^ 'J 

^-r & c i cc J; 0 . fi&Ah* + ^ > # o^M^^-r 
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*s k c ft h OME&A LgC>*£*a# * t> ' ^> £ C s (Dgfi- 
gHbmift*), h^>^**T r 2 <DtB2 
*£g£{b 

[0 0 5 7 ] htt»lB2 5±^©^JSfftt4 J ?-2 0<D 
i9>&-/>£i?** h^3bP£(SlA>. *§8fflStc*$i» 

£ « - J" S ^J&fS^ »©«SU»Slfe f* £ fUffl L T 
ftttWM:, fx :/^tDJ; ^ &m»«S^I»*-=F0c«»& 

WttW*. |»x*;1/^-^:fiJffiLT«?a«:«^3#. 

««j«3& i'co»fl*»joc^« $ n/c^jiaa^ 2 0 *jR?a 

- h«M^M2 5±tc*$j— Ct& : fiiT&. TRaSRttB^-^ 

^riEffi^offliitctf x. s±k, f mmm 2 5 

[0 0 5 8 ] £ /c, 2 0 *^tf^tWli 

ti«4Stc:pR5ESn5fc©T»^ < . ^JSatt^-2 0 tft 

mwu^oMfsmxim^^t r^m^mtti s 

+ ->U>, hJUx>, K^^U-o-fe^, ^ ^7;Mf 

1 cPs-20cPs, ^ffiK* 
3 OinN/m-5 0 m N/m i^^SBHtCi^ilJ-rn^J: 

[0059] *»^^Cctni3:, h*6^Ji2 5± 
^ciiS^^S;Sr'@^^4-i^#/iaa-i 1 2 oco^racc 

Hf«&^ 2 0 ©«B±(CB8|IOfc < i5-^^ggT7P 
-7*DNA3 0&iS'&2M'2>Ct&X$Z> o St 

t> tc X J^— fC ^d-^DNAt U W htf&6 

fflS^Wr^^MfSST-2 0fC7*a-^DNA3 Ofrtfi 
^"T n 13: cfc l >/c ^ % D N A Jfcim ^ - Jl/g A § 
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-7-2 0 t ^'-> ^ ^Mt 5 C i ^"C t , h 

[0 06 01 B, iJBOWfiSKfc^. h^>S*X*T 
r 2 CD*-'- h*fe^H2 5 ±(CiIfa^2 0 1 1 fcCt*fe 

att^S^Kfttt^Z OitfeK^- h felt A 2 5±0C 
[0 0 6 1 ] ±K<JM*RSK:*s^"C H*6»1B 

■C. BHRHZ>1>\ *ffi"fe>*. jM^* 

[0 0 6 2 ] 3HB©S»WB»2 • ETF, #0*#JSb 
[0 0 6 3 ] H5B*203^»»»Cffto**>*' b - pl : 

F U -f >«« 18t, V - 1 9 i *^^fltfiSS 

s/^c-^ 3 >gi2 2-caasn-c*50, *<d±swcw:» 



A 2 0 0 3 - 3 2 2 6 3 3 
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[ 0 0 6 4 ] m b liCfrs-T J: 0 (rC. h^>^*£T r 2 <b 

ST-cr>E«t%*5i»3fctS[IKCclS^®«©*iH««2 7 
fiSS*TCl>S. C©¥ffiSfi2 7tty-h««2 6©7 

(p) F-^sftfcspy^y 3>3& i 6»i3t3ti-ci> 

¥E^&2 7«JSJS^xJI/1 4rt*Cfe»4DNA^ 

ia««CB«tiai*i:tt6tS«WKS"2 1 tfJfcfiSSftTl* 
& . #A?«fi 2 1 KJR£*«. tb®«tS i fft 3 ft & 

setcss-r.t^w:. ^pffiae 2 7 co±swcfiSH 

»t?#*^WC0ffiWS:WrSIH«2 8 ^JfSEJtSftTl* 
C(DDaSl5 2 8rttC«^»O^Kae-T-2 0 d:Mtttt 

>«2 2±*cH*Sii"Cl**. 
[0 0 6 5] ^Bjcogg^L/l^Hlibr, <I*<D:£fl 
att-T-2 0£IR*) Striate, oil ^1^2 0 

ware* a. c cod: 5 ttWHWfeJfctt-T- 4 oiu, leu 

x. jBttacm^Bctt, «s»t4fae^ 4 o i «a rase 
iBattt-? 2 o m<i+v j x. jBttscftt^tttietHsa 

mm** 2 o ^^14«2^4 o m±<Dmfi$itx v 
c £ -em * o&RatSL-f 203W-c#s^wsi»«c ftjs-r 
^ c t tt < , t tcmamo^mmi'r 2 0 l ? 

0 i OJfiilttt ^ J: 0 «BJt«c«o c £ tfi V # 5 . 

[0066] c o<fc ^ cc, m* o&mfflLn* 2 0 
GDii&«st4 ts-ocijcio, c ft js»*a ^ 200a 

50 Itc8^Jti/c^P-^DNA 3 0*^UT#IH«fi2 
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[0 0 6 7 ] #j|j»g3BK:*5C»r. . tfc/KtSiHa**"** 

±a©**je«i tmmitc, dna*^?^^ io 

S^A^n/c^D-^DNA^r^SrS^cn^Jl 
■7-2 0(DSffitCfb^ffi«:»*sn&^a-^DNA3 0 

(Dts^ffiffi * « tf *s— ccr ■* c i #t # & # . c ntc so 

StcBSSti^/ci!). m$MM2 1 <L3KIf££JR8& 20 

e^f 2 o offlja* ojffi^ia o < t z> c t tfx- # * „ 
[0 0 6 8 ] ddmP2 8 rttc^niaa^2 oR^«attea 

ft***'. WliL«, Dfl8P2 8 F*g«:^2sbi|se«f*»*ft J 7- 4 0 4 

-aaofSEH 1 cq@##© tut, ±5$© a > * ^ * * 

#S±k:* naSP2 8cD^(c:^H±xv>f^n^-h^ 
^* - ¥<o 1£M 2 -cg^ tc^ £ - ~ > {f-c £ £ tab-eft 

& e {bu DaaP2 8rttcfctt*aatt?ata^4 o©»ffi 
tee ^^^i, axs-ca^fi $ tizsx&xtf- 20m 

[0 0 6 9] C CD J: 9 tt^ftSOi »/J\K«©?R 40 

ttffi-CjRJBtttiJ "Iffi <t tt £*t*3ftffi £ & £ fc<D-c*>n«ct 
l». tejg 1 cPs-20cPs, 3lm5R>b 

3 0 m N/m - 5 0 m N/m i ^ ^fci 1 1^. £ 
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& £ % m-f Z> C t #-C # a . MSB 2 8 1*3 It 

oottttttfse^ 4 o ©wpa ^> cfc ^ tc , &m<D&m 

[0 0 7 0)(rI, ±IBCD^tC^^T, ^SSRtft^2 0 <!: 

ftjr. ^>^i? H^tcJ:Diag^^l5l^cDflg|J2 8 

fttcstffiu, mm<D'wmm.TX'm&zvxcti%<DmiL 
^ xa^tR* Heater ^> & 6 w*©®^ tt*« 

1 : S/c, DflSP 2 8 ©JgM(C#— 

fata- 1 ?- 2 0 *s A 0 £0 C i J&s-C * ^ /c W ©»/KcC D3£b^: 
^L/c±T\ DagP2 8rttC^Jiae : f2 Ofc^ffiU 

C7)J: 9 &Hk/h3ttD0Ci^ ^- y zs-^-is a >M2 2 

[0 0 7 1 ) 

[0 07 2] £/c, ^«att^©lft-?»**BI«4a«t : f- 

ofi^ift t liaaaaecr & c 1 6c<t o , ^TOats^^r 
sg^^asn $ t s c i # s <b t ^ i5] 

YXin HraaaK r ^ c i tc «t o , ^wssta^ tife^ 

[0 07 3] ^/c, ±f*SJ^4m^i^CC^T^/c^ 

b t t as ^ > ^ ^ ^ > ^ * ^ f l s a f ^ > 
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[H2] h7>Xfa-tilt«t§l^>^^ 
T r 2 0>*ffilslBEI"C*«>. 

[B4] AaBMft^RllWl^O-^DNA^ISt&U-C^ 

[H5] jOBB»2«:iSstaS-fe>*'fe^ 3 l t fflBI^* 
[16] ^iS}fJSS2tc^&-b>'y-b^WffiS^* 

[ W#(Z>»ljB ] 
] 0 — -feVIMzJU 
1 1 -Sffi 
1 2-W F^-f 
1 3-?f F^-f 
1 4— Kft 

[H l ] 
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* 15- FU-f 
1 7 -V-^IilS 

1 8- Fu-r>m@ 

1 9 — V-*«4i 

2 o-swcata^ 

2 1 

2 2'"/^r><->3>i 
2 3 •••&»££ 

10 2 A-y-^y'&j&M 

2 httSKK 
2 6 
2 7 
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4 0 -IMtttfUfllT- 
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